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Sample No. Ag As Ba Cd Co Cr Cu Mn Ni P Pb Rb Sb S¢ Sn Sr Ti A\ Zn Zr
M-1 19 15 3244 0.1 10.8 450 206 6729 302 6752 294 6143 14 82 20 20223 3073.7 99.0 74.8 238.2
M-2 06 7.1 4692 0.1 105 49.0 364 963.1 324 6948 350 4169 0.7 93 23 1376.1 3353.6 1040 97.1 282.3
M-3 09 08 2955 0.1 93 53.0 190 10993 252 550.0 179 6785 1.6 74 19 22434 28498 829 63.7 237.8
M-4 05 1.0 2733 0.1 97 582 21.6 7961 296 4756 144 3460 14 7.7 1.8 10593 28465 1422 512 237.4
M-5 1.0 0.8 3837 0.1 105 45.0 222 799.2 225 5752 153 7255 1.5 6.8 1.6 23889 24087 92.1 66.4 232.0
M-6 09 76 1515 0.1 94 286 126 687.1 205 409.1 115 8314 08 51 1.3 2761.0 22006 689 304 207.5
M-7 09 41 3565 0.1 11.8 346 17.8 6709 283 463.1 157 6673 13 74 1.8 22250 26949 993 58.9 211.6
M-8 0.7 08 5574 02 146 83.6 206.1 8241 346 6086 16.0 3655 09 119 29 1207.8 43419 1404 1013 256.9
M-9 04 43 9440 0.2 140 82.0 345 1270.1 402 7264 321 1745 08 158 3.7 540.5 5997.6 1404 143.6 314.5

M-10 04 84 5103 02 149 84.1 300 9215 505 6332 275 1888 09 131 32 5518 4655.7 1282 1135 251.2
M-11 03 35 4310 0.1 150 713 31.0 9549 56.1 7133 287 1629 1.7 128 3.1 5197 44057 1383 1044 227.9
M-12 03 08 6555 0.1 146 699 342 1100.1 496 9013 27.6 2795 1.1 123 3.0 6399 43258 1224 100.0 236.3
M-13 26 134 3970 0.1 13.6 53.0 305 9378 408 06442 17.8 12584 12 95 23 42218 38063 1312 827 226.5
M-14 08 146 561.1 0.2 164 758 440 9249 69.1 7416 212 3358 1.2 138 32 900.6 46046 138.1 127.0 226.3
M-15 04 176 6242 02 17.1 703 384 1012.8 70.0 789.0 19.0 291.0 0.8 153 3.5 6504 48714 140.7 112.7 239.4
M-16 0.5 121 9765 02 17.0 646 41.7 10455 645 726.1 143 4395 0.7 13.6 32 14874 47618 1345 844 239.1
Max. 26 17.6 9440 02 17.1 841 440 1270.1 70.0 901.3 35.0 12584 1.7 158 3.7 4221.8 5997.6 1422 143.6 314.5
Min. 03 08 1515 01 93 28.6 126 6709 205 409.1 11.5 1629 0.7 51 13 5197 22006 689 30.4 207.5
Median 0.7 41 431.0 0.1 13.6 582 30.0 9249 346 6442 19.0 3655 12 95 23 1207.8 38063 1282  97.1 237.4
Mean 08 57 4623 0.1 128 602 279 909.0 40.0 640.0 219 4891 1.1 104 25 15539 37625 1179 885 241.7

S.D 06 5.6 1925 00 26 179 8.8 171.9 159 1317 74 303.7 03 34 0.8 1068.8 1086.5 24.6 30.8 27.0
S.D. :Standard Deviation
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Sample No. Ag As Ba Cd Co Cr Cu Mn Ni P Pb Rb Sb Sc Sn Sr Ti \4 Zn Zr
M-17 05 47 6008 0.1 154 61.9 29.7 919.9 55.5 711.4 20.5 2550 1.7 112 26 6572 42946  121.1 70.7 208.5
M-18 04 85 6245 0.1 156 63.6 30.8 964.9 625 6510 22.5 167.1 1.1 11.8 27 527.5 45228 1270 73.1 206.9
M-19 05 133 7800 0.1 13.2 543 26.1 1013.2  39.7 5853 9.5 2515 0.6 9.7 2.5 652.5 42615 110.9 61.4 198.2
M-20 0.5 6.4 5243 0.1 8.7 49.2 15.5 615.5 289 3327 13.8 3642 12 6.8 1.6 12512 23474 84.6 349 199.9
M-21 1.2 137 4856 0.1 123 522 26.1 728.4 51.6 4759 17.8 6227 13 9.6 22 21438 28453  100.6 71.5 200.7
M-22 06 9.1 6326 0.1 7.8 67.7 18.3 661.1 14.6 3004 7.6 348.3 1.6 6.2 1.6 1037.8 2588.5 79.1 32.6 195.7
M-23 0.5 72 4311 0.1 131 60.4 323 656.4 43.7 4977 19.2 2369 0.6 9.0 2.1 596.5  3062.4 98.0 57.6 195.3
M-24 0.5 3.1 585.0 0.1 8.2 315 10.5 638.1 13.3 264.6 28.6 1799 0.9 3.7 1.0 538.1 11622 59.0 50.8 155.4
M-25 0.1 153 5064 02 17.0 80.7 325 11569 754 6140 28.9 1414 07 122 27 482.1 43787 1213 76.8 216.9
M-26 04 75 5574 0.1 11.6 62.0 28.4 725.8 46.7 5222 39.5 1320 14 9.8 2.3 470.3 34604 1045 72.0 198.3
M-27 02 124 7170 02 219 101.4 597  1160.3 714 7123 27.4 1354 1.6 228 4.1 4723 73218 1737 1383 204.1
M-28 0.3 7.0 5665 0.2 161 78.3 36.1  1108.7 50.3 621.5 26.1 1276 1.5 146 35 4557 48395 126.9 110.4 180.9
M-29 02 57 5369 0.1 125 64.9 35.4 939.4 375 5516 16.0 1946 0.8 10.1 24 566.2  3969.5 113.4 68.3 204.8
M-30 0.3 0.8 5324 0.1 10.1 58.8 15.9 634.5 337 3744 8.3 1802 1.3 6.5 1.4 556.2 28573 83.8 30.0 177.2
M-31 0.2 1.0 4773 0.1 98 51.3 17.8 522.8 40.8 4240 16.9 167.5 1.1 6.5 1.4 5482 26175 82.6 345 188.7
M-32 06 74 3822 0.1 151 72.0 34.5 855.4 734 6812 27.8 151.8 0.7 135 27 5185 45436 1318 69.4 229.4
M-33 06 24 2771 01 9.0 36.8 13.6 482.7 285 2472 1.7 4457 1.6 5.1 1.1 15863 1945.1 72.0 273 179.0
M-34 03 121 466.7 0.1 109 48.6 19.1 581.7 359  402.1 19.0 2145 1.3 6.9 1.4 581.8  2620.1 89.2 37.4 190.2
M-35 02 1.6 1077.1 0.1 11.1 72.4 23.1 799.1 23.6  568.1 103.5 1513 1.1 7.2 1.6 524.6  3189.7 89.3 138.2 169.5
M-36 02 08 794 0.1 111 54.6 20.8 745.1 16.9  464.8 17.1 1563 2.1 7.7 1.6 5263  3346.5 92.4 44.5 171.3
M-37 0.5 1.8 7537 0.1 125 432 20.8 924.8 258 501.2 13.3 1714 13 7.8 1.7 554.8 38219 97.0 434 168.5
M-38 04 152 5198 0.1 10.0 51.5 17.2 573.8 33.1 3535 14.2 263.1 1.2 6.3 1.3 639.1 25184 87.6 39.5 179.7
M-39 14 08 3657 0.1 97 472 16.3 484.9 377 3103 53 680.4 1.5 6.0 1.2 2460.7 2107.6 79.7 34.1 171.2
M-40 1.3 9.1 4239 0.1 120 56.9 24.5 682.3 438  529.6 15.2 5712 15 8.2 1.6 20534 31885 96.0 59.1 169.9
M-41 04 43 3289 0.1 1le6.1 67.7 33.0 875.8 81.7 6643 3.7 1252 1.1 112 2.1 457.8 43093 1457 63.0 189.3
M-42 0.3 1.9 6285 0.1 126 85.6 27.5 872.6 40.3 557.2 11.5 217.0 09 128 2.1 596.7 43144 1198 30.7 149.8
M-43 0.2 1.0 4966 0.1 144 123.6 265 899.9 48.0  506.0 12.5 1534 12 128 21 5313 4272.1 123.2 48.5 163.3
Max. 1.40 153 1077.1 .20 2190 123.60 59.70 1160.30 81.70 726.10 103.50 680.40 2.1 22.8 4.1 2460.7 7321.8 173.70 13830 239.10
Min. .10 0.00 277.10 .08 7.80 31.50 10.50 48270 13.30 24720 1.70 12520 .60 3.70 1.00 45570 11622  59.00 27.30  149.80

Median 04 7.1 5346 0.1 124 61.2 26.1 772.1 40.5  514.1 16.5 187.4 12 9.3 2.1 561.2 34034 99.3 58.3 189.8
Mean 0.5 7.0 5732 0.1 127 63.0 26.2 795.3 435 5054 20.0 258.7 1.2 9.6 2.1 8383 35524  105.1 60.8 189.3
S.D 03 49 1814 00 33 19.0 10.2 200.8 18.5 142.4 18.5 1569 04 3.9 0.8 5374 12175 252 29.5 21.2
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Levenes Test for Equality t-test for Equality of Means

of Variances
F Sig, T af (z_tS;igl.e 9 Mean Difference
Equal variances assumed 3.209 0.081 2.38 41 0.022 0.34468
At Equal variances not assumed 2.06 20.207 0.052 0.34468
Equal variances assumed 0.871 0.356 -0.47 41 0.642 -0.77963
As Equal variances not assumed -0.45 27.464 0.658 -0.77963
Equal variances assumed 1.697 0.2 -1.06 41 0.294 -63.86736
Ba Equal variances not assumed -0.98 24717 0.335 -63.86736
Equal variances assumed 9.68 0.003 2.21 41 0.032 0.03009
cd Equal variances not assumed 2.07 25.566 0.049 0.03009
Equal variances assumed 0 0.992 0.58 41 0.561 0.56389
Co Equal variances not assumed 0.60 35.373 0.546 0.56389
Equal variances assumed 0.062 0.805 -0.41 41 0.685 2.4
cr Equal variances not assumed -0.42 34.439 0.677 -2.4
Equal variances assumed 0.028 0.869 1.03 41 0.308 3.15787
Cu Equal variances not assumed 1.05 33.755 0.299 3.15787
Equal variances assumed 1.326 0.256 221 41 0.033 131.44468
Mn Equal variances not assumed 2.30 35.673 0.027 131.44468
. Equal variances assumed 0.009 0.927 -0.22 41 0.825 -1.2456
N Equal variances not assumed -0.23 34.306 0.82 -1.2456
Equal variances assumed 0.244 0.624 3.48 41 0.001 148.21505
F Equal variances not assumed 3.54 33.417 0.001 148.21505
Equal variances assumed 1.093 0.302 0.24 41 0.811 1.18843
b Equal variances not assumed 0.29 36.974 0.772 1.18843
Equal variances assumed 8.174 0.007 342 41 0.001 233.92824
Rb Equal variances not assumed 2.95 20.094 0.008 233.92824
Equal variances assumed 0.001 0.979 -0.84 41 0.408 -0.09352
S Equal variances not assumed -0.86 34.026 0.398 -0.09352
Equal variances assumed 0.011 0.916 0.983 41 0.331 1.14352
5 Equal variances not assumed 1.023 35.566 0.313 1.14352
Equal variances assumed 0.634 0.431 2.257 41 0.029 0.52778
Sn Equal variances not assumed 2.239 30.862 0.033 0.52778
Equal variances assumed 7.451 0.009 3.019 41 0.004 735.41412
S Equal variances not assumed 2.622 20.515 0.016 735.41412
) Equal variances assumed 0.013 0.908 0.861 41 0.394 317.26065
T Equal variances not assumed 0.888 34.747 0.381 317.26065
Equal variances assumed 0.045 0.833 1.905 41 0.064 14.83102
v Equal variances not assumed 1.924 32.624 0.063 14.83102
Equal variances assumed 0.17 0.682 3.016 41 0.004 28.33032
Zn Equal variances not assumed 3.014 31.571 0.005 28.33032
Equal variances assumed 0.108 0.745 7.808 41 0 54.05255
Z Equal variances not assumed 7.22 24.699 0 54.05255
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Ag As Ba Cd Co Cr Cu Mn Ni P Pb Rb S Sc Sr Ti \4 Zn Zr
Ag 1
As 0.06 1
Ba -0.48 0.17 1
Cd -0.59" 0.27 0.78" 1
Co -0.42 0.54" 0.69 0.77" 1
Cr -0.57" 0.13 0.75™ 0.84™ 0.77" 1
Cu -0.41 0.55" 0.73™ "0.72 0.77" 0.68™ 1
Mn -0.49 0.11 0.74" 0.39 0.40 0.61" 0.61" 1
Ni -0.46 0.65™ 0.55 0.70" 0.91™ 0.67" 0.84™ 0.42 1
P -0.42 0.24 0.73™ 0.56 0.70™ 0.61° 0.83™ 0.63" 0.72% 1
Pb -0.34 -0.02 0.54" 0.44 0.25 0.38 0.54° 0.49 0.30 0.66™ 1
Rb 0.87™ 0.10 -0.58" -0.76™ -0.47 -0.70™ -0.48 -0.39 -0.51 -0.47 -0.51 1
Sb 0.22 -0.43 -0.43 -0.34 -0.26 -0.21 -0.33 -0.19 -0.16 -0.18 -0.19 0.18 1
Sc -0.58" 0.40 0.88™ 0.87" 0.89™ 0.88™ 0.83™ 0.66™ 0.84™ 0.76™ 0.50 ”-0.68 -0.34 1
Sn -0.58" 0.37 0.87" 0.86™ 0.89™ 0.90™ 0.82™ 0.68™ 0.83™ 0.77" 0.54" -0.68™ -0.34 0.99™ 1
Sr "0.88 0.05 -0.59" -0.77" -0.51 -0.71" -0.52" -0.41 -0.56" -0.51 -0.49 0.99" 0.19 "070.- -0.70™ 1
Ti -0.51 0.35 0.90" 0.83" 0.84" 0.88" 0.78" 0.71" 0.74" 0.72" 0.53" -0.61" -0.38 "0.98 0.98" -0.62" 1
\4 -0.43 0.29 0.62° 0.83™ 0.75™ 0.827 0.69™ 0.40 0.70™ 0.52° 0.24 -0.53° -0.13 0.79™ 0.78™ -0.54 0.78" 1
Zn -0.45 0.34 0.90" 0.84™ 0.81" 0.85" 0.87" 0.68™ 0.74" 0.78" 0.64" -0.62" -0.33 0.95™ 0.95™ -0.63" 0.94" 0.71" 1
Zr -0.33 -0.11 0.71" 0.52" 0.14 0.53" 0.44 0.63" 0.06 0.39 0.66" -0.48 -0.45 0.51" 0.53" -0.45 0.60" 0.37 0.64" 1
1Y (Sl onn el b a5 16 allas ¥ 5 /00 (15 one s b a5 6 Gllar™) (ST 5 553 Olgioo! ()5l St ailate 53 olis Ol (Soms (il i ile =0 sl
Ag As Ba Cd Co Cr Cu Mn Ni P Pb Rb Sb Sc Sn Sr Ti \% Zn Zr
Ag 1
As 0.19 1
Ba -0.33 0.22 1
Cd -0.36 0.33 0.20 1
Co -0.27 0.27 0.38 0.90 1
Cr -0.39 -0.08 0.15 **0.56 **0.62 1
Cu -023 0.27 0.38 *%0.85 *%0.92 *%0.60 1
Mn -0.39 0.22 **0.57 **0.73 **0.87 **0.55 **0.79 1
Ni -0.07 0.33 0.03 **0.75 **0.83 "0.48 **0.74 **0.63 1
P -0.25 0.17 "0.47 "0.70 0.89 "0.49 "0.83 "0.85 "0.78 1
Pb -0.29 0.26 0.07 **0.56 **56. 0.31 **0.58 "0.46 "0.61 ~0.60 1
Rb ~0.90 0.21 -0.25 -0.35 -0.35 *-0.42 -0.30 "-0.44 -0.17 -0.37 "-0.51 1
Sb 0.15 -0.16 -0.02 -0.37 -0.21 -0.12 -0.22 -0.28 41.- -0.32 -0.08 0.14 1
Sc -0.29 0.17 0.36 *0.79 *0.93 *0.74 “0.94 ~0.82 "0.75 ~0.82 ”0.54 -0.37 -0.15 1
Sn -0.28 0.29 0.45 "0.88 0.92 "0.58 "0.94 "0.88 "0.75 ~0.87 0.60 -0.35 -0.23 "0.93 1
Sr “0.91 0.17 -0.27 -0.34 -0.31 -0.38 -0.27 "-0.42 -0.12 -0.35 *-0.46 0.98 0.18 -0.32 -0.32 1
Ti -0.38 0.14 "0.51 "0.74 "0.94 "0.68 "0.91 "0.90 "0.68 "0.87 "0.51 -0.47 -0.15 "0.96 "0.92 "-0.44 1
v -0.31 0.19 0.42 "0.79 0.96 “0.71 ~0.94 ~0.87 "0.79 ~0.89 "0.55 -0.39 -0.23 "0.98 "0.93 -0.36 "0.97 1
Zn -0.12 0.39 0.32 "0.79 "0.88 0.46 "0.91 "0.77 "0.72 "0.78 "0.66 -0.24 -0.04 "0.87 0.9 -0.19 "0.84 "0.85 1
Zr -0.08 "0.49 0.21 "0.63 “0.44 -0.01 "0.49 0.38 "0.61 ~0.51 "0.44 -0.06 "-0.40 0.34 0.54 -0.07 0.33 “42. *0.50 1
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Rotated Component Matrix Rotated Component Matrix
Componett Component
1 2 3 4
Ag 0.171  -0.955 0.049 0.059 ! 2 ? !
As 0050 0116 -0.247 0.828 Ag -0.099 -0.943  -0.018 -0.204
Ba 0187 0415 0149  0.692 As o 0.698 0225 0423 0432
cd 0.747 0310 0379 0.216 Ba 0.689  0.227 0.281 0.451
Co 0.940  0.195  0.120 -0.008 Cd 0.655 0.425 0.241 0.275
Cr 0.711 0.335  0.272 -0.301 Co 0.944  0.197 -0.166 0.075
Cu 0.928 0.149 0.161 0.039 Cr 0.781 0.443 0.291 -0.050
Mn 0.772  0.409  0.159 0.226 Cu 0.870  0.110 0.157 0.236
Ni 0.800  0.409  0.159  0.262 Mn 0693 0.195 0254  0.368
P 0.812 0215 0333 0205 Ni €098 0223 0225 0014

Pb 0.589 0.216  0.755 0.182
Rb 0.305 -0.917 -0.140 0.044

P 0.842 0.019 0.371 0.05
Pb 0.144 " 0.136 0.889 -0.120

Sb 0.057 -0.120 -0.221 -0.252
Rb -0.293  -0.903  -0.270  0.061

Sc 0971  0.186  0.022 0.019
Sb 0.089 -0.059 -0.067 -0.973

Sn 0916 0219 0.217 0.134
Sc 0.887  0.345 0.238 0.138

Sr -0.263  -0.930 -0.184 0.057
X Sn 0.882  0.334 0.268 0.139

Ti 0909  0.338  0.024 0.120
v 0949 0236 0.117 0.009 Sr -0.323  -0.897  -0.234  0.056
Zr 0.342 0.088  0.823 -0.120 Vv 0.790  0.269 0.117 -0.214
Variance 40.56 19.50  18.42 8.48 Zn 0.777  0.230 0.435 0.065

Zr 0.181 0.247 0.856 0.371
Variance 47.42 18.98 15.18 9.43
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Abstract

Sediment transport occurs through various processes, whereby their origin is of great importance. Surface sediments of the Semnan province
and NE Isfahan province (Khour and Biabanak) were sampled to examine the possibility of transportation by wind. Hence, 43 samples
collected from surficial sediments of the Semnan and Isfahan provinces were analyzed using ICP method in the geochemistry lab of the
Geological Survey of Iran. After testing outlier data were excluded from any further processing. To ensure confidence of any possible relation
between elements, multiple statistical approach including principal component analysis (Pearson correlation), correlation analysis, cluster
analysis, factor analysis and varimax boxes were applied. The results show that the elements including Zn, V, Ti, Sn, Sc, P, Ni, Mn, Cu, Cr,
Co, Cd, Ba, represent reasonable correlation for samples of the Semnan province. Coeval existing of Co, Mn and Ni may reflect their geogenic
source, particularly from intermediate to basic volcanic rocks exposed around the area. In Khour and Biabanakarea, V, Ti, Sn, Sc, Pb, P, Ni, Mn,
Cu, Cr, Co, Cd, Zn are closely related, which probably points to their origin from altered ultramafic rocks of the Proterozoic-early Paleozoic
exposed around the area. There are positive factors in levels 1, 3 and 4 may be affected by various geological formations exposed around the
studied areas. However, combined role of human or agricultural activity are more plausible for level 3 in factor analysis.

Keywords: Elemental analysis, Semnan province, Geochemistry, NE Isfahan (Khour and Bianabak), Source.
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